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for identification of bioactive principles. Two flavonoid
compounds were isolated which did not show antibacterial
activity at 500 μg/ml (the highest concentration tested).
doi:10.1016/j.sajb.2007.02.053
Analysis of the effects of low molecular mass plant
growth-promoting compounds
P.N. Hills, L.M. Gouws, J. Kossmann
Institute for Plant Biotechnology, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
In addition to the classical categories of plant hormones,
there are also a number of other, low molecular mass
compounds which can promote plant growth. Although the
modes of action of the classical hormones have been
extensively researched, next to nothing is known about how
some of these non-hormonal compounds affect plant growth.
For the most part, these compounds are of biological origin
and are produced by bacteria and fungi, usually in the
rhizosphere, and by other plants. Acetoin, 2,3-butanediol,
lumichrome and liquid smoke solutions were tested on a
number of different plant species and a number of growth
parameters were measured. These compounds were shown to
have growth promoting effects across a broad range of
plants, including both agriculturally important species and a
number of model plant species. These results serve as a
basis for future research to elucidate the molecular mechan-
isms via which these compounds exert their stimulatory
effect. It is hoped that by understanding the mechanism of
action of these compounds, it might be possible to
genetically modify crop plants for increased growth and
yield.
doi:10.1016/j.sajb.2007.02.054
Can developing inflorescences of Protea cv. Carnival
reduce the responsiveness of non-flowering shoots to
benzyladenine induction of flowers ‘out of season’?
E.W. Hoffman, G. Jacobs
Department of Horticultural Sciences, University of Stellen-
bosch, Private Bag X1, Matieland 7602, South Africa
‘Out of season’ flowering in Protea cv. Carnival that occur
in the optimum European marketing period of November–
January was achieved by the application of 6-benzyladenine-
(BA) containing plant growth regulators to three-flush shoots
in autumn. BA shows potential as a useful management tool to
control flowering time in Protea. However, a considerable
variation was observed in the responsiveness of shoots to
initiation inflorescences with BA induction. The importance
of the management of the vegetative shoots in terms of the
shoot growth synchronization by pruning a year prior to
treatment is assessed in comparison to unpruned plants. The
responsiveness of non-flowering shoots on eight and 12-year
old plants of Protea cv. Carnival in terms of budbreak and
flowering incidence following a 500 mg L−1 benzyladenine
(BA) application (ABG-3062; active ingredient: BA 2% w/w),
eight months after pruning in April 2003, was compared
to that of shoots subject to BA treatment as MaxCel™
(active ingredients: BA 1.9% w/w) at either 500, 1000 or
2000 mg L−1 on the same plants, 20 months after pruning.
Plants treated in April 2004 differed from the April 2003
treatment in that developing inflorescences were present on
the plants in 2004. BA application enhanced budbreak in all
shoots, irrespective of plant age, BA concentration or
treatment year. For both age groups of plants more shoots
initiated an inflorescence when treated with BA eight months
after pruning as compared to shoots treated 20 months after
pruning. The quality of shoots treated 20 months after pruning
were comparable or better than shoots treated eight months
after pruning. Apparently the presence of developing
inflorescences on the same plant when non-flowering shoots
in autumn are treated with BA reduces the probability of
flower initiation taking place.
doi:10.1016/j.sajb.2007.02.055
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herbivore exclusion in a semiarid savanna toposequence
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Riparian ecotones in the African savanna are distinguished
from the surrounding upland matrix by the dominance of
evergreen woody vegetation, lengthened phenology of herbac-
eous species and generally moister conditions. These patches
are also heavily utilized by large and small mammals,
especially during the dry season when forage is scarce
elsewhere. Sodic patches, which often occur in the midslope
on granitic toposequences are also heavily utilized by
herbivores, perhaps in a manner similar to saltlicks due to
the presence of duplex soils high in sodium. Starting in 2004,
two years after the start of herbivore exclusion, we
investigated the effect of exclusion of large herbivores on
vegetation and soil processes in a toposequence along the
Sabie River in Kruger National Park. Herbaceous biomass in
the moist riparian zone and the adjoining wetland and sodic
areas increased significantly following the exclusion of large
herbivores, while no effect was seen in the crest. This effect
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was almost entirely due to an increase in grass biomass; in the
process forbs were overtopped and shaded out such that a
significant decline in species richness was recorded. In
contrast, herbivore exclusion did not significantly impact
nitrogen mineralization, perhaps due to the short period of
herbivore exclusion (3 years in 2005). However, the moist
riparian and wetland zones supported a high nitrogen
mineralization rate, while the potential denitrification rate
was also significantly higher than other topographic positions.
Thus, it is clear that large herbivores are essential agents for
disturbance in the riparian zone, acting to maintain species
richness by keeping grass biomass low.
doi:10.1016/j.sajb.2007.02.056
Phylogeny of the South African centred plant genus Cotula
(Asteraceae)
G. Jakubowsky, L. Mucina
Evolutionary Plant Biology and Conservation Group, Depart-
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Bag X1, Matieland 7602, South Africa
The genus Cotula comprises about 55 species, most of them
endemic to South Africa, two occur in Australia, two in Asia,
two on the Tristan da Cunha Islands in the South Atlantic
Ocean, and one each in North Africa, East Africa, and Mexico.
The sister group of Cotula is the genus Leptinella from
Australia and New Zealand, formerly treated as a subgenus of
Cotula. Most Cotula species are disciform (lacking ray florets),
but some South African species like C. turbinata, C. duckittiae,
and C. macroglossa are radiate. A nuclear sequence (ITS) and a
plastid sequence (trnC-D) have been used to build a molecular
phylogeny of the genus. In the analyses Cotula forms a well
supported clade, with the exception of C. cinerea from North
Africa which is more closely related to Tanacetum and Chry-
santhemum. The results suggest a basal split into two clades:
one comprising C. coronopifolia, its sister species C. pusilla,
and C. bipinnata; the other consisting of the reminder of the
genus. Secondary ray florets apparently evolved separately in
C. turbinata/duckittiae and C. macroglossa. The endemic
species of Tristan da Cunha, C. moseleyi and C. goughensis,
are sisters to the South African species C. turbinata and C.
duckittiae.
doi:10.1016/j.sajb.2007.02.057
Seed bank strategies in a Kalahari ecosystem in relation to
habitat and grazing
A.E. Johannsmeier, M.W. Van Rooyen
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South Africa
Few studies have been conducted on soil seed banks in
arid summer rainfall regions of South Africa. Seed banks
form an important part of the vegetation in arid regions as
seeds can be the most prevalent or only viable form of many
plant species for several years. Therefore, the complete
description of a plant community should include the buried
viable seeds because they are as much a part of the species
composition of the vegetation as the aboveground compo-
nents. Five habitat types within the southwestern Kalahari
duneveld were selected to investigate seed bank composition
and dynamics. The habitats include Dune crests, Dune
slopes, Dune streets, Calcrete outcrops and a Riverbed. Soil
samples were collected over four seasons and were analysed
using the seedling emergence method to determine the
seasonally-germinable seed bank in each of the four seasons.
The seed-extraction method was avoided as it is best used for
seed bank studies in areas where large-seeded species
predominate. Comparisons are made between the species
composition of the aboveground vegetation and the species
composition of its corresponding soil seed bank. Changes in
seed bank size and composition over the four seasons are
investigated. By comparing the proportion of annual
dicotyledons, perennial dicotyledons, annual grasses and
perennial grasses occurring in a habitat; a possible response
of the vegetation to grazing can be hypothesized.
doi:10.1016/j.sajb.2007.02.058
Genetic variation and pollination biology in the threatened
Gerbera aurantiaca (Asteraceae)
I.M. Johnson a,b, T.J. Edwards b, H. Van der Bank c,
M. Van der Bank d
a South African National Biodiversity Institute, PO Box 21667,
Mayor’s Walk 3208, Pietermaritzburg, South Africa
b School of Biological and Conservation Sciences, University
of KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scotts-
ville 3209, South Africa
c Department of Zoology, Kingsway Campus, University of
Johannesburg, PO Box 524, Auckland Park 2006, South
Africa
d Department of Botany, Kingsway Campus, University of
Johannesburg, PO Box 524, Auckland Park 2006, South Africa
Gerbera aurantiaca is a long-lived endemic daisy confined
to a few small populations in the mist belt grasslands of
KwaZulu-Natal and Mpumalanga as a result of severe habitat
destruction and fragmentation over the last century. The
species exhibits two geographically isolated colour morphs
along its distributional range, an undescribed yellow-flowered
subspecies and the typical red-flowered subspecies. This
presentation reports on the results of an investigation into
some aspects of the population biology of the species. A
preliminary study of genetic variation in three representative
populations using allozyme electrophoresis has indicated
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